Objective-The prevalence of suicide attempts (SA) in bipolar II disorder (BPII), particularly in comparison to the prevalence in bipolar I disorder (BPI), is an understudied and controversial issue with mixed results. To date, there has been no comprehensive review of the published prevalence data for attempted suicide in BPII.
A substantial source of the disease burden in bipolar disorder is suicide-related (1) . Researchers estimate that between 25% and 60% of individuals with bipolar disorder will attempt suicide at least once in their lives and between 4% and 19% will complete suicide (2) . Much of what we know about the suicide risk in bipolar disorder is from research in which the sample is comprised largely of individuals with bipolar I disorder (BPI) (3) . In the studies that do include individuals with bipolar II disorder (BPII), researchers rarely consider BPII outcomes separately (3, 4) . The prevalence of suicide attempts (SA) in BPII, particularly in comparison to the prevalence in BPI, is an understudied and controversial issue with mixed results (5-7).
Historically, researchers and clinicians widely assumed that BPII was a milder and incomplete or attenuated phenotypic version of BPI (8, 9) . Accordingly, one might assume that individuals with BPII would be at lower suicide risk than would individuals with BPI. However, researchers are increasingly documenting that the morbidity associated with BPII is at least comparable to, and potentially higher than, the documented disease burden associated with BPI (10) (11) (12) . BPII may be a milder form of BPI with respect to manic symptoms and episodes-because, by definition, individuals suffering from the disorder never experience episodes of mania-but it may be a more malignant phenotype with respect to disease burden (13, 14) . In contrast to individuals with BPI, individuals with BPII may experience more chronicity, an illness course that follows a more distinct seasonal pattern (15) , a lower probability of returning to a premorbid level of function between episodes (10), higher rates of rapid cycling (8) , shorter 'well' periods (10) , and greater impairment from depressive symptoms (10) and subthreshold symptoms (10, 11, 13) . Moreover, it appears that a substantial number of individuals with BPII experience various clinical correlates of suicide risk at least as often as do individuals with BPI. These include (i) impairment and disruption in social and occupational functioning (4, 16, 17) ; (ii) selfblame and hopelessness during depression (18) (19) (20) ; (iii) state and trait impulsivity (16, 19, (21) (22) (23) ; (iv) recurrent, persistent, and severe depressions (24) (25) (26) ; (v) comorbid substanceabuse disorders (16, 27) ; (vi) comorbid anxiety disorders (28) (29) (30) ; (vii) subsyndromal mixed states (23, 31) ; (viii) suicidal ideation (7, 15, 32, 33) ; and (ix) inappropriate treatment due to under diagnosis or misdiagnosis (4, 21, 34, 35) . If the morbidity of BPII is at least comparable to the documented disease burden associated with BPI, and if BPII is associated with clinical correlates of suicide risk as often as BPI, then one would expect comparable rates of attempted suicide across bipolar subtypes.
Yet results to date have been mixed. For example, Tondo et al. (36) found lifetime history of SA was significantly higher among individuals with BPII compared to individuals with BPI (21.9% versus 15.9%, respectively), but Coryell et al. (37) found significantly higher rates among individuals with BPI than among individuals with BPII (41.2% versus 17.6%, respectively). Studies of suicide and bipolar disorder differ dramatically in design and methodology, and methodological differences among the studies may explain the lack of agreement among suicide estimates (38, 39) . These include variance in study design, the way in which a sample is selected and defined, diagnostic methods and criteria, and methods for identifying SA (5, 39) . Moreover, these studies are fundamentally challenging, particularly when data collection spans multiple decades, with the attendant high likelihood of evolving clinical, diagnostic, and research practices contributing to substantial cohort effects (39) . In addition, some researchers vary to the extent to which they control for conversions from index diagnoses of unipolar disorder to BPI or BPII, resulting in diagnostic inconsistencies across studies.
To date, there has been neither a comprehensive review of the published prevalence data for attempted suicide in BPII nor an examination of these data with a consideration of how methodological differences might explain the disagreement among the results. In this report, we attempt to provide such a review. More specifically, we sought to clarify and evaluate SA risk in BPII and in comparison to BPI. To achieve these aims, we conducted a literature review and a meta-analysis of published reports that specified the proportion of individuals with BPII in their presentation of SA data that also fulfilled predefined study selection criteria.
Methods

Search strategy
We identified articles investigating BPII and SA by conducting a systematic search of the PsycINFO electronic database, confirmed by bibliographic cross-referencing, for literature published between January 1, 1970 and December 1, 2008. We conducted five literature searches using key words relevant to the aims of this review. The key words for each search were as follows: (i) Search I: bipolar and suicide; (ii) Search II: bipolar and psychosocial or psychotherapy or treatment; (iii) Search III: bipolar and pharmacotherapy or mood stabilizer or lithium; and (iv) Search IV: bipolar II.
Study selection criteria
The results from each search were limited to include only articles with adult samples that were classified as randomized, controlled trials, treatment outcomes, retrospective studies, prospective /longitudinal studies, or meta-analyses, published in a peer-reviewed journal, and written in English. In instances where there were multiple reports from the same sample, we selected the report with the most complete BPII and suicide data. If these were equal among the reports, we selected the report with the largest sample.
For descriptive and discussion purposes only, we coded each report for the following methodological and sample variables: [1] first author, [2] publication year, [3] location, [4] study design, [5] recruitment method, [6] diagnostic method, [7] BPII definition /criteria, [8] method to identify SA, [9] statistical comparisons, [10] whether the sample included inpatients, [11] total sample size, [12] mean age of total sample, [13] percentage of sample that was female, [14] BPI sample size, [15] BPII sample size, [16] whether treatment was provided as part of the protocol, and [17] whether individuals with substance use, abuse, or dependence were included in the sample. If any of this information was absent from the report, we coded it as 'not reported; (N / R).
Since multiple researchers have proposed alternative diagnostic criteria for BPII (8, (40) (41) (42) (43) , we paid particular attention to how the investigators diagnosed and defined their BPII sample and coded each report accordingly. Other than the DSM criteria for BPII, the most frequently used alternative criteria are those of Dunner et al. (40) and Research Diagnostic Criteria (RDC) (44) . Dunner criteria distinguish between BPI and BPII according to degree of treatment for manic / hypomanic symptoms. Individuals with a history of hospitalization for a manic episode are considered to have BPI. Individuals with a history of hospitalization for depression and hypomanic symptoms lasting three days or longer, for which they have been treated, are considered to have BPII. Later, Dunner et al. extended the BPII definition to include individuals without a history of hospitalization for depression (45) . RDC for hypomania are similar to DSM-IV-TR criteria except the required duration threshold is only two days (44) .
Data analysis
To estimate the prevalence of SA in BPII, we pooled the BPII data from reports meeting the study inclusion criteria by study design (prospective, retrospective, or descriptive). To compare the prevalence of attempted suicide in BPI and BPII, we analyzed the BPI and BPII data of retrospective studies meeting the study inclusion criteria that had complete attempt data using Comprehensive Meta-Analysis (version 2.2) software. We calculated a pooled odds ratio (OR) and 95% confidence interval (CI) using a random-effect model. An OR of 1.0 indicates equal likelihood of observing the event (history of SA) among individuals with BPI and BPII. An OR below 1.0 indicates the pooled BPI sample is less likely to have a history of SA compared to the pooled BPII sample.
Results
Systematic searching yielded 439 reports, all of which were reviewed for potential inclusion by the first author (DMN). Of these, 88 reports specified the proportion of those with BPII in the presentation of suicide data but only 24 reports (8, 15, 18, 22, 27, 31, 35-37, 40, 45-58) represented independent samples and presented attempted versus completed suicide data.
Study characteristics
Among the reports with nonoverlapping samples, 24 reports provided attempt data for 1,623 individuals with BPII. Twenty-one reports provided attempt data for 4,899 individuals with either BPI or BPII. We present the methodological and sample characteristics of these reports in Table 1 . Among all 24 reports, most used a retrospective design (n = 18), but there were a few prospective (n = 3; range of follow-up period: 18 months to 44 years) and a number of descriptive designs (n = 3) as well. Most of the reports included group comparisons between attempters and non-attempters or controls (n = 8) or across mood diagnostic group (n = 9). Sample recruitment information was limited; indeed, four reports included no relevant recruitment information. Most of the investigations utilized samples recruited from the community (n = 7), tertiary care settings (n = 5), or inpatient hospitals (n = 5). All of the investigations determined diagnoses with semistructured interviews and most adopted DSM BPII criteria (n = 15). Only one investigation assessed SA history with specific suicidality measures, whereas a majority (n = 10) extracted attempt history data from the diagnostic interview. Some samples included both inpatients and outpatients (n = 7), some only hospitalized inpatients (n = 5), and some only outpatients (n = 6). Females comprised 50% or more of all but one sample. Reports with a prevalence of SA in BPII that exceeded the median rate (29.3%) were more likely than reports below the median to be published after 2000 (52.9% versus 14.3%, respectively), and to adopt a DSM BPII definition (60.0% versus 37.5%, respectively). No descriptive trends were observed for recruitment method, diagnostic method, gender, or inclusion of inpatients or substance users. The mean rate of SA in BPII was higher among retrospective (32.4%) versus prospective (19.8%) or descriptive (20.6%) designs.
Bipolar II disorder
As shown in Table 2 
Bipolar II disorder versus bipolar I disorder
As shown in Only retrospective studies that specified the proportion of individuals with BPI and BPII in their presentation of SA data were entered into the meta-analysis.
As reported in Table 3 , using the random-effect model, the OR was 1.21 with a 95% CI of 0.98-1.48, z-value of 1.79 and p-value of 0.07. The OR suggests that there is no significant effect of bipolar subtype on rate of SA: individuals with BPI are no more likely to report a lifetime SA than are individuals with BPII.
Discussion
The prevalence of SA in BPII is a controversial and neglected area of study with inconclusive results. Therefore, we sought to clarify and evaluate SA risk in BPII and in comparison to BPI. With these aims, we conducted a literature review of 24 published reports and a meta-analysis of 15 published reports that specified the proportion of individuals with BPII in their presentation of SA data. Our pooled results indicate that individuals with BPII are at marked risk for attempting suicide and that this risk resembles the alarmingly high suicide risk associated with BPI.
This review leads to several observations about BPII and suicidality. First, the suicide risk associated with BPII is considerable. This finding is particularly alarming-and has substantial clinical implications-in concert with other evidence, including (i) the welldocumented predictive role of SA for completed suicide (2, 7, 26) and (ii) the evidence suggesting that individuals with BPII use significantly more violent and lethal methods than do individuals with BPI (15, 36) . In the case of similar frequency, compared to individuals with BPI, individuals with BPII might be over-represented among suicide deaths; indeed, this supposition is supported by suicide death data (7, 14, 26) . Accordingly, mental health professionals working with this population should regularly assess and specifically target interventions to reduce acute and long-term suicide risk. Second, although the reports reviewed here offer no specific treatment recommendations, it does appear that current treatments reduce the incidence of suicide events. Pooled rates of SA were consistently higher in retrospective versus prospective or descriptive reports (see Table 2 ). One explanation for this is that retrospective studies represent pretreatment rates, whereas the prospective studies represent post-treatment-or simply, engagement with mental health professionals-rates. Finally, it might be that current treatment strategies are inadequate for markedly reducing suicide-related morbidity in BPII. Valtonen et al. (57) Additionally, we attempted a comprehensive examination of how methodological differences might explain the lack of agreement among suicide estimates. Yet these efforts were severely restricted by the absence of details in the extant reports. The data were simply not available to conduct an adjusted meta-analysis or to understand the variance in characteristics among the samples. Therefore, to better understand how sample characteristics and methodologies influence suicide estimates, future reports should provide detailed information about study design, the way in which the sample was selected and defined, sample illness characteristics, and SA characteristics (e.g., age at attempt, severity of attempt).
Suicide is a well-documented sequel of bipolar disorder. Indeed, most treatment guidelines for bipolar disorder include specific recommendations for the management of acute and long-term suicide risk. However, these guidelines are usually directed at the management of suicide risk in BPI. In part, this is because researchers and clinicians have historically viewed BPII as a milder, less lethal condition compared to BPI. This review provides evidence to the contrary. The contribution of BPII to suicidal behavior is considerable. Individuals with BPII are at marked risk for attempting suicide. This finding is particularly alarming considering the predictive role of SA for completed suicide and the use of violent and lethal methods among individuals with BPII. To reduce suicide-related morbidity and Table 2 Reported suicide attempts among individuals with bipolar disorder Table 3 Meta-analytic results for retrospective studies reporting suicide attempts among individuals with bipolar I and bipolar II disorder 
